. In all the above-mentioned cases polylysine acts as a retarder ofbiological and enzymic processes. The effect reported here on the staphylocoagulase clotting reaction demonstrates that polylysine can also have an accelerating action in a specific biological system. This accelerating action of the basic peptide has been shown to affect the second stage of the staphylocoagulase clotting system, i.e. the clotting of fibrinogen by coagulase thrombin. In preliminary experiments it has also been observed that polylysine accelerates the clotting offibrinogen by thrombin.
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DISCUSSION
Polylysine has been shown to possess various biological activities. It is bacteriostatic (Katchalski, Bichowski-Slomnitzki & Volcani, 1953) and virostatic (Stahmann, Graf, Patterson, Walker & Watson, 1951) ; it inhibits thromboplastic activity (de Vries et al. 1951) , fibrinolysis (Ginsburg, de Vries & Katchalski, 1952) , the proteolytic activity of pepsin (Katchalski, Berger & Neumann, 1954) and the clearing action of heparin on alimentary lipemia (Stein, de Vries, Wislicki & Katchalski, 1954) .
In all the above-mentioned cases polylysine acts as a retarder ofbiological and enzymic processes. The effect reported here on the staphylocoagulase clotting reaction demonstrates that polylysine can also have an accelerating action in a specific biological system. This accelerating action of the basic peptide has been shown to affect the second stage of the staphylocoagulase clotting system, i.e. the clotting of fibrinogen by coagulase thrombin. In preliminary experiments it has also been observed that polylysine accelerates the clotting offibrinogen by thrombin.
The mechanism of this acceleration is unknown. The following possibilities should be considered: (a) polylysine inactivates a coagulase thrombin inhibitor, (b) as a result of the interaction between polylysine and fibrinogen, a complex is formed which is attacked by the clotting agent more readily than fibrinogen itself, (c) the clotting time is shortened as the result of the ability of the highly charged threadlike polylysine molecules to form a link between the clotting agent and the fibrinogen; the local concentration of the clotting agent surrounding the fibrinogen molecules is thus increased and the clotting reaction enhanced.
The fact that polylysine and protamine exert an accelerating activity on the staphylocoagulase clotting system, whereas polyaspartic acid shows no effect, suggests that this ability is associated with the polycationic nature of the effective peptides. SUMMARY 1. Poly-L-lysine accelerates the conversion of fibrinogen into fibrin in the simultaneous presence of staphylocoagulase and coagulase-reacting factor.
2. The clot-promoting activity of polylysine in the above system is due to the accelerating action of polylysine on the clotting of fibrinogen by coagulase thrombin. The flavone glucosiduronic acids baicalin and scutellarin are known to occur in plants of the genus Scutellaria. Molisch & Goldschmiedt (1901) suggested, on qualitative histological evidence, that scutellarin, or a very similar compound, exists in plants of other genera. Baicalin has been isolated from the root of Scutellaria baicalen8i8 (Shibata, Iwata & Nakamura, 1923) , where it forms a considerable proportion (10-20 %) of the dry weight of tissue. It was also reported to occur in the foliage of Scutellaria columnae (Charaux & Rabate, 1940b) . Scutellarin was originally isolated from the leaves of ScuteUlaria alti88ima (Molisch & Goldschmiedt, 1901) and has since been prepared from the foliage * For Paper 1 of this series, see Levvy (1954). of several other species, e.g. S. baicalenwi8 and ScuteUaria indica (Shibata et al. 1923 ), Scutellaria 8cordifolwa (Miwa, 1932 and from the leaves of Centaurea 8cabio8a ('greater knapweed') (Charaux & Rabat6, 1940a) .
Glucuronide Metabolism in Plants
The aglycones, baicalein and scutellarein, of these glucosiduronic acids are closely related, and were found to be identical with 5:6:7-trihydroxyflavone and 5:6:7:4' -tetrahydroxyflavone, respectively (Shibata et al. 1923; Bargellini, 1915) . The proposed structures of these flavones, originally synthesized by Bargellini (1915 Bargellini ( , 1919 , were subsequently questioned (for review, see Plant, 1931) , but have now been confirmed by less equivocal syntheses (Sastri & Seshadri, 1946) . From indirect evidence, Shibata & Hattori (1930) have suggested that the point of conjugation is at the hydroxy group in position C-7 of the flavone nucleus in each case.
The purpose of this investigation was to isolate baicalin and scutellarin as possible substrates for the enzymes baicalinase (Miwa, 1932) and animaltissue ,-glucuronidase, and for comparison with other glucosiduronic acids which might later be isolated from field crops (see Marsh & Levvy, 1953 I8olation of chry8in gluco8iduronic acid and 8cutellarin The method of extraction was in general similar to those employed by previous workers for the isolation of flavone glucosiduronic acids from plants. The fresh or air-dried material was boiled under reflux with water (10 ml./g. fresh or dried leaf) for 2 hr., then strained through surgical gauze. Smaller particles were removed by centrifuging at 1500 g for 15 min. After the supernatant had been concentrated in vacuo to a suitable volume, conc. HC1 (0 1 vol.) was added to the hot solution to precipitate the crude flavone glycosides, and after 12 hr. at 0°these were filtered off and washed with water. The crude products were then powdered under cold methanol and filtered; this removed much colouring matter. The residues were extracted with methanol in a 'hot Soxhlet' apparatus for up to 48 hr. until no further solid was extracted. During this period the glucosiduronic acids orystallized from the boiling solvent. The products were filtered off after 24 hr. at 00 and recrystallized several times from 95 % (v/v) aqueous methanol.
Chrysin glucosiduronic acid From the fresh leaf of S. galericulata, chry8in glucosiduronic acid was isolated (2-6 % of the dry weight of leaf, after one recrystallization from 95 % aqueous methanol), but no scutellarin, the presence of which had been suggested by Molisch & Goldschmiedt (1901) from histological observations. (Found on product dried at 1400 in vacuo: C, 58-6; H, 4-2. C21H180LO requires C, 58-6; H, 4.2%.) The identification of chrysin and glucuronic acid in this compound is described below.
Properties. Chrysin glucosiduronic acid crystallized from aqueous methanol in fine yellow needles, m.p. 225-226°( decomp.). The loss in weight on drying at 1400 in vacuo was 3.1 %; the anhydrous product had [x] 2 -112+20 in 50% (v/v) aqueous pyridine (c, 1-2). It was quite soluble in hot acetic acid, difficultly soluble in boiling methanol, ethanol and acetone (about 0-1 %), and almost insoluble in water, ether and benzene. It was easily soluble in aqueous alkalis (saturated solution about 0-05mS), giving yellow solutions which became greenish on standing.
The addition of FeC13 solution to an ethanolic solution gave a greenish coloration, red by transmitted light. The addition of lead acetate solution to an aqueous pyridine solution gave a yellow precipitate of the lead salt; addition of a solution of barium acetate gave a yellow colour, and calcium chloride an orange colour, but no precipitates, as distinct from the properties of baicalin as described by Shibata et al. (1923) . The reduction of an aqueous ethanolic solution with magnesium and HCI gave a deep yellow coloration, but no precipitate.
Chrysin glucosiduronic acid slowlyreduced Fehling'ssolution, but rapidly reduced it after hydrolysis with 2N-HCI at 1000 for 30 min. A strongly positive reaction for uronic acid was obtained with Tollens' naphthoresorcinol reagent.
The general properties of chrysin glucosiduronic acid closely resembled those of baicalin, as described by Shibata et al. (1923) , and, indeed, no apparent depression of the melting point was observed on admixture with an authentic sample of baicalin, m.p. 2220, prepared from S. baicalensis root. Chrysin glucosiduronic acid and baicalin can be discriminated by their u.v. absorption spectra, as described below, provided both compounds are available.
Identification of glucuronic acid after enzymic hydrolysi of chrysin glucosiduronic acid A sample of chrysin glucosiduronic acid was supplied to Dr G. A. Levvy and was found to be readily hydrolysed by mouse-liver fi-glucuronidase (Levvy, 1954) . From a previous investigation of the specificity of this enzyme (Levvy & Marsh, 1952) it could be concluded that the compound obtained from S. galericulata leaf was therefore a ,B-D-glucopyranosiduronic acid, since the enzyme is specific for the hydrolysis of this group. It was desirable to verify this assumption, however, by isolation of derivatives of glucuronic acid after the enzymic hydrolysis. The method employed was similar to that of Levvy (1948) .
An aqueous solution of chrysin glucosiduronic acid (0.05M; 20 ml.) in O-1M acetic acid-NaOH buffer at pH 5-2 was incubated with mouse-liver ,-glucuronidase (5 ml.) containing a total of 4500 'glucuronidase units' (G.U.) where 1 G. Levvy (1948) .
None of the derivatives obtained from the products of enzymic hydrolysis when admixed with the corresponding authentic specimens produced any depression of the melting points.
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The washed and dried flavone precipitates obtained in this experiment were combined and boiled under reflux with ether (200 ml.). The mixture was filtered and the filtrate evaporated to dryness and recrystallized from 80% (v/v) aqueous ethanol to yield chrysin (58 mg.; 59% of theoretical), m.p. 270-272°(uncorr.). The ether-insoluble residue was recrystallized from 95% (v/v) aqueous methanol, yielding chrysin glucosiduronic acid (128 mg.; 30% of starting material), m.p. 224°(decomp.).
This experiment gave satisfactory proof that the sugar liberated by hydrolysis of the glycoside from S. galericulata leaf was D-glucuronic acid.
Scutellarin
From C. scabiosa. Scutellarin was isolated from the foliage (2-4% of the dry weight of leaf, after two recrystallizations). The product, even when crude, had no melting point below 3000, but darkened slowly above 2300, whereas Charaux & Rabat6 (1940a) C, 54-4; H, 4-5. Calc. for C21H180,2: C, 54-5; H, 3.9 %.) From S. tournefortii. The freshly cut leaf yielded scutellarin (3.3% of the dry weight of leaf, after one recrystallization). The impure product melted at about 1950, above which temperature it apparently resolidified; this effect was due to the presence of a more soluble impurity, for after several further recrystallizations the product darkened slowly above 2300, but did not melt below 3000 (see above).
(Found on product dried at 130°in vacuo: C, 54-2, H, 4-1.
Calc. for C21H18012: C, 54-5; H, 3.9 %.) From S. columnae. The foliage of this plant yielded scutellarin (4.5 % of the dry weight of leaf), but no baicalin (cf. Charaux & Rabat6, 1940b) . The product slowly darkened above 220°, but did not melt below 3000.
Preparation of the aglycones by acid hydrolysis of the glucosiduronic acids
The finely powdered anhydrous glucosiduronic acids (150 mg.) were hydrolysed by boiling with a mixture of acetic acid (15 ml.) and dil.H2SO4 (10%, w/v; 15 ml.) under reflux for 5 hr. (Charaux & Rabat6, 1940a) . The glycosides slowly passed into solution as the reaction proceeded. The solutions were then concentrated in vacuo at 450 to remove acetic acid, and diluted with water (40 ml.) to precipitate the aglycones. The mixtures were then extracted thrice with ether (total 60 ml.) and the ethereal solutions washed with water and dried over anhydrous Na2SO4. After evaporation of the solvent, the residues were recrystallized from aqueous ethanol (80%, v/v). The yields of the crude products were almost quantitative.
The acetyl derivatives of the aglycones were prepared by heating with anhydrous sodium acetate and acetic anhydride in the usual way, and were recrystallized from ethanol.
Chrysin. Hydrolysis of the glucosiduronic acid isolated from S. galericultta yielded chrysin, m.p. 268-269°(uncorr.). CH3CO, 37.9%), and that from S. columnae had m.p. 2350.
There was no depression of the melting points on admixture of any of the scutellarein acetates from the different sources.
Ultraviolet absorption 8pectra
A sensitive method of distinguishing between chemically similar flavonoid compounds is by a comparison of their absorptions in the ultraviolet (see Hattori, 1932) . The spectra of ethanolic solutions of chrysin glucosiduronic acid, baicalin and scutellarin are shown in Fig. 1 , and those of chrysin, baicalein and scutellarein in Fig. 2 . The spectrum of chrysin obtained from S. galericulata corresponded closely with that of an authentic specimen of chrysin, and the spectra of specimens of scutellarin and scutellarein from C. scabiosa, S. tournefortii and S. columnae were found to be identical.
The absorption maxima and minima of these compounds are given in Table 1 . An increase in the number of hydroxyl groups on the flavone nucleus caused a general bathychromic shift of the spectra of both the glucosiduronic acids and of the aglycones; the absorption maximum at the lower wavelength was simultaneously weakened, and that at the higher wavelength strengthened. These general observations confirm the work of Hattori (1932) . SUMMARY 1. Chrysin glucosiduronic acid was isolated from the leaves of ScuteUaria galericulata, the glucuronic acid residue being identified after enzymic hydrolysis, and the aglycone after acid hydrolysis.
2. Scutellarin was isolated from the foliage of S. tournefortii and S. columnae, the products being identical with that obtained from the foliage of Centaurea 8cabio8a. When the present work was started early in 1953 no complete amino acid analysis of a single wool sample had been published, although Graham, Waitkoff & Hier (1949) had estimated fourteen amino acid constituents of a wool hydrolysate, chiefly by microbiological methods. While this paper was in preparation, however, our attention was drawn to a paper by Simmonds (1954) , who has completed the amino acid analysis of an Australian 64's quality wool. The wool sample whose analysis is reported here was of the same quality, and it is of interest, therefore, to compare the two analyses. For a survey of amino acid analyses of wool, previously published in the literature, reference should be made to Simmonds (1954) .
EXPERIMENTAL
Chromatographic separation8 and e8tination8 of amino acid8 All the columns used for starch chromatography were of 0 9 cm. diameter and 30 cm. length and were prepared according to the directions of Stein & Moore (1948) from starch manufactured by Gordon Slater Ltd., Manchester. Six different types of chromatograms were employed in the analysis of wool hydrolysates. Leucine, isoleucine, phenylalanine and methionine were separated on starch columns eluted with benzyl alcohol-n-butanol-water (1:1:0-280, by vol.). The volume of water in the mixture was smaller than that used by Stein & Moore (1948) because the columns were run at 180. The columns were loaded with 3-5 mg. of hydrolysate and 05 ml. fractions were collected for the estimations of leucine, phenylalanine and isoleucine, but for the accurate estimation of methionine, which occurs to the extent of 0.5% in the hydrolysate, 10 mg. loads were applied and 1-5 ml. fractions collected. Thiodiglycol was added to the eluting solvent for the methionine estimations. This chromatogram is illustrated in Fig. 1 and referred to hereafter as starch I. Valine and tyrosine were separated from 2*5 mg. of wool hydrolysate on starch columns eluted with 17 % (v/v) aqueous 0*57N-HO in n-butanol; 0 5 ml. fractions were collected (Stein & Moore, 1948) . The valine peak coincided with that of methionine, and the methionine contribution to the combined peak was deducted to give the 
